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Abstract

There are many factors potentially detrimental to student moral and motivation. High schools requiring less of students and therefore making them poorly prepared for college, the rising financial pressures of pursuing a BS degree, grade inflation, the increase in cheating, uncertainty as to what they as engineers would actually be doing in the work force, and the perception that educators are unreasonably high in their estimates as to the study time required to earn a BS degree, are but a few. To gain insight into how much effort engineering students are expending in their studies, a survey was given to 177 freshmen to ask the amount of time they had spent studying their basic engineering homework assignments. The assignments, for both reading and problem solving, had a written recommended time indicated for each task in advance. The survey asked the students to respond anonymously and indicate how their efforts compared to the recommended times.  Also included in the survey were questions regarding the students’ general study habits, their views on education as a right or privilege, their views and observations on cheating, whether they held down jobs, how often they traveled home on weekends, whether success in college was more a matter of intelligence or of work, how they viewed their own intelligence as compared to their peers, how the examples of other students helped or hurt their motivation, and other related matters. The results of the survey were tabulated, and the results are reviewed. Possible remedies for some of the impediments to student morale and motivation are also discussed.

Motivation and Work Ethic of Our Students Today

The work ethic and academic quality of our students continues to decline. This is evident from the fall 2001 survey conducted by the Higher Education Institute at UCLA’s Graduate School of Education and Information Studies. Now in its 36th year, the CIRP Freshmen Survey polled 411,970 entering freshmen at 704 of our nations colleges [1]. In areas indicative of student attitude toward their academics, there were several record lows reported. 

The survey asked several questions of the freshmen about their academics in high school. Only 34.9% said they had studied six or more hours per week as seniors, compared to 47% in 1987. Yet 44.1% stated they had an “A” average in high school, up from 42.9% of the year previous. This trend toward grade inflation has been ongoing since 1968, when the number of students claiming an “A” average was only 17.6%. 

Clearly, many of the students had not felt challenged. This is evidenced by the 41.1% stating they had been frequently bored their senior year, up significantly from the 39.7% of the year previous, and increased substantially from the 29.3% of 1985.

Unfortunately, the same negative trends continue in college. From the same 2001 CIRP Freshmen Survey, 65.1% of the freshmen stated they come to class late frequently or occasionally, up from the 64.5% of the year previous. Yet grade inflation at the college level continues to rise. A 1995 report from Princeton University estimates that between 80% and 90% of all college students receive grades of either A or B [2]. Furthermore, an increasing number of students are cheating and feeling less guilt over it [3]. Also increasing are the numbers of students taking a defiant, belligerent, and even vindictive attitude toward university instructors who do not assign them the grade they want [4]. This, too, may be a continuation of the trend from our nation’s high schools, now that more parents are suing schools when their children do not receive adequate grades to graduate or participate in athletics or other extracurricular events. Between 1997 and 1999, 25% of secondary schools were hit with lawsuits [5] pertaining to grades or some other alleged infraction. 

Perhaps most alarming of all is the findings of the CIRP Freshmen Survey regarding the emotional health and outlook of first year university students. In 1985, 63.6% considered their emotional health to be above average or in the highest 10 percent. That number decreased to 53.8% for the fall 2000 freshmen class, and continued downward to 53.4% for the fall 2001 freshmen class. This negative trend may be more ominous when considered the survey was taken of nearly 98% of the students prior to September 11, 2001. With the attack on our nation, the latest low of 53.3% may now be even lower.

In addition to all these other factors, today’s students are faced with higher education costs than their predecessors. The price has continued to escalate in recent years, with many private and public institutions raising their tuition. In response, this year the National Center for Public Policy and Education dropped the national affordability grade from a C-minus to a D [6]. The median student loan debt has risen from $2000 in 1974 to $17,000 in 2002. [7]. Students weighing the advantages of continuing their education beyond high school are not unaware of this. Over the last three years, Canada has seen an 86% increase in the number of Americans traveling there to pursue a college education at a lower cost [8]. 

In view of all the above obstacles and negative trends, clearly there are serious challenges facing students and educators of our day. While the social and political causes of such negative trends may be debated, the obvious result is our students are simply not performing as well as they should. Here, as for most any other endeavor, when obstacles to success cannot readily or practically be changed, the only option is to increase the motivation to succeed despite those obstacles. 

Models of How Behavior Changes

For people to become more motivated, there has to be a change in their attitude and behavior. There have been several models of the change necessary for motivation. Lewis’s classic model breaks the change into three stages. These are unfreezing, change, and refreezing. The unfreezing stage begins when the person’s dissatisfaction with the status quo moves him to the point of seeking a change. The change stage occurs when new patterns of behavior are implemented. The refreezing stage occurs when the changes become permanent [9]. This latter stage may require considerable reinforcement, depending on the nature of the change.

Other, more recent, models are similar to Prochaska’s et al, in which change is categorized into five stages [10]. The first stage is precontemplation, which is the attitude and state of the person before they are even aware or believe a change is necessary. The next stage is contemplation, which is when the person comes alert to the possibility that a change in behavior may be needed. Moving from precontemplation to contemplation is, for many, the most difficult. Students, for example, who have easily earned high grades in high school with little or no studying on their part, often have difficulty reaching the contemplation stage early on. Many cannot believe, simply by being told, they will actually have to study to succeed in engineering. Their high school experience has run contrary to that. It is not until they get their first exam grades that reality confronts them in such a way as to convince some they need to change their work habits. However, this may be too late to help them for their first semester. The third stage is preparation, which is when a few, often unsuccessful, attempts are made to change. For students, this stage might mean they begin to read some out of class, start attending class more, and may also begin to observe other students who take their studies seriously. The fourth stage is action, which is when behavior is successfully modified. It is at this stage that students would realize and respect the challenge of earning a degree, and become willing and able to change in their study habits. Finally, the last stage is maintenance, which is where reinforcement is applied to avoid reverting back to old behavior patterns.

For students hoping to modify their behavior to become motivated and practiced good study habits, the challenge may seem daunting. However, they in one sense have an easier task than people trying to overcome other types of negative behavior: students need only maintain their motivation to study for the four or five year duration required to earn their degree. After which time, they may enter the work force and abandon their modified behavior. By contrast, people trying to lower their weight, quit smoking, or exercise more often, generally must maintain their new behavior for the remainder of their life in order to claim success. 

Although the CIRP Freshman Survey drew data nationwide revealing negative trends in student attitude and motivation, the question arose as to whether freshmen engineering students at Tennessee Tech University shared those trends. It was therefore decided to conduct a survey for the purpose of comparison.

Findings From Our Own Survey

The survey was conducted in three basic engineering courses consisting of 177 responses out of 250 students to assess what factors contribute to poor student motivation.  These classes are intended for first year students, and thus the majority of the responses came from students in their first semester of college.  Also, these classes are a requirement for all engineering students and cover material that is general to engineers and not specific to any engineering discipline.  The survey consisted of three sections.  In the first section students were asked to quantify the number of hours they spend studying, the number of times per month they travel home for the weekend, and the number of hours spent working at a job outside of their course work.  The second section listed 19 statements about which the students were asked whether they strongly agree, agree, neither agree nor disagree, disagree, or strongly disagree.  These statements were aimed at assessing the factors believed to negatively affect student motivation. The third section asked the students to rank six factors that might affect their motivation.

How do they spend their time?

Two questions on the survey were designed to evaluate students’ opinions of their own work ethic. The students reported an average of 11.5 hours per week spent studying outside of class.  This number is slightly lower than the number of credit hours required to be a full-time student, and is significantly lower than the recommended three hours out of class for every hour in class. One half of the responders admitted they believed instructors have overly high expectations as to the amount of study time required to succeed.

Another way to assess a student’s commitment to their academics is to explore their extracurricular activities and responsibilities.  Results of the survey indicate that only 8.5% of the students habitually stay on campus for the weekends during the semester. Of those surveyed, 35% either live at home or travel there most every weekend.  On average the students reported spending 2.4 weekends per month at home.  This data could indicate a strong connection to home, significant consumption of time, and major distraction that could affect the student’s study time.  Further, 75% of those polled placed high priority on remaining active socially.  “All work and no play makes Jack a dull boy, you know,” was the comment of one student.  Another distraction and drain on students’ resources is holding a job while attending college.  The survey showed that 51% of the students work an average of seven hours per week.  While the number of students who work seems significant, the average time spent on the job is relatively low compared to the 19 hours typically spent in lectures and laboratory periods.

	
	SA
	A
	N
	D
	SD

	My instructors are high in their estimates as to the amount of study time required for their course.
	8.4%
	42.5%
	37.4%
	8.9%
	1.7%

	I am not worried about succeeding in engineering because there are many well-paying jobs requiring degrees less demanding, and I can always change majors.
	0.6%
	10.6%
	18.4%
	40.2%
	30.2%

	I do not feel that cheating on an exam is wrong.
	1.7%
	6.1%
	7.8%
	28.5%
	54.7%

	I choose the field of engineering because I believe it is the career for me.
	30.2%
	49.7%
	14.0%
	3.9%
	1.7%

	I spend more time than my instructor suggests is needed for my work outside the classroom.
	2.2%
	8.4%
	25.7%
	49.7%
	14.0%

	Classes that are clearly relevant to my major are more enjoyable and therefore easier to pass.
	27.4%
	40.8%
	17.3%
	10.1%
	2.8%

	I believe that it takes hard work to succeed in college.
	60.9%
	30.7%
	3.9%
	2.8%
	0.6%

	It is as important to remain active socially as it is to concentrate on academic study.
	26.3%
	49.2%
	12.3%
	10.1%
	2.2%

	Cheating (or copying) on a homework assignment is not wrong.
	2.2%
	10.6%
	20.1%
	38.5%
	27.4%

	A college education is a right, not just a privilege.
	12.3%
	25.1%
	30.7%
	18.4%
	12.8%

	I am an engineering major because an outside influence convinced me that it would be a good choice.
	6.7%
	27.9%
	21.2%
	33.5%
	10.6%

	I feel that there is no significant difference between high school and college courses.
	0.6%
	8.4%
	7.3%
	34.6%
	48.6%

	I am not as well prepared for college as my peers.
	2.8%
	19.6%
	33.0%
	33.5%
	10.6%

	I feel that living in a residence hall with other students in my major is or would be beneficial to my success.
	21.2%
	40.8%
	25.1%
	8.4%
	3.4%

	I am aware that there is much cheating going on in my courses.
	10.6%
	30.7%
	27.9%
	26.8%
	3.9%

	Copying a program, drawing, or homework solution from another student should be considered cheating.
	18.4%
	45.3%
	23.5%
	11.7%
	1.1%

	I believe my own intelligence is superior to that of my fellow students.
	6.1%
	18.4%
	39.1%
	27.9%
	5.6%

	I believe that any intelligent student will be able to succeed in college, regardless of the amount of effort they put into their studies.
	3.4%
	7.3%
	10.6%
	54.7%
	24.0%

	I observe the hard work of others around me and this helps my motivation.
	13.4%
	47.5%
	22.9%
	13.4%
	2.8%


Table 1: Results of Section 2 of Survey on Student Motivation.

Will they succeed?

If a student does not believe success is likely, his/her motivation will suffer.  A significant majority of the students surveyed believe hard work, and not just intelligence, are essential to succeed in college. They also believe college requires a different level of commitment than did high school.  However, the majority of these students do not see themselves as being any more intelligent or better prepared for college that their peers.  Approximately 61% agree that observing the hard work of others around them helps their motivation.

A key factor in a person’s motivation level is their sense of purpose and commitment to their goal.  The first indication of a decreasing work ethic among college students is that only 71% of the students enrolled in the courses were present in class on the day the survey was conducted. However, those who did respond indicated that they do not see a college education as a right, and 80% made the choice to major in engineering of their own accord.  They appeared reluctant to change majors, and were not significantly influenced by outside sources in their choice to become engineers.    Furthermore, 68% of those surveyed felt classes in their major are more enjoyable and thus easier to pass.  

Finally, grade inflation, and an apparent acceptance of cheating, could lower the motivation of students. Those feeling their grade will be easily earned regardless of their effort will have little incentive to work hard. And those feeling the system is unfair because it tolerates cheating may likewise be discouraged with the thought that honest and hard work is not necessarily rewarded. Approximately 65% of those polled believe copying on a program, a drawing, or a homework assignment is considered cheating and is morally wrong. However, that number increases to 83% when considering copying is on an exam.  Surprisingly, they did not report a strong belief that there is cheating taking place within their classes. In view of the contradicting data about cheating at the national level, this may be due to the nature of the courses in which the students were surveyed.

What do they think affects their motivation?

The final section of the survey asked the students to rank the following six statements as to how strongly they affect their motivation:

1) My high school required less of me than it should, therefore I was poorly prepared for college and less motivated to succeed.

2) The financial pressure of completing a BS degree hurts my motivation.

3) It is easy to get a passing or higher grade, and therefore my motivation is not as high as it could be.

4) Others around me cheat, and this hurts my motivation to remain honest and work hard in my courses.

5) Uncertainty as to what engineers actually do in the work force hurts my motivation.

6) General uncertainty about life causes aimlessness and results in poor motivation.

Table 2 shows the students’ response. In support of the national findings that there is a decline in student work ethic, 29.4% of the students cited poor high school preparation as the most harmful factor to their motivation.  Close behind that, at 26%, is general uncertainty and aimlessness about life. While the poor high school experience factor is well documented, the life question factor is less so. Although, the growing trend found by the CIRP Freshmen Survey [1] that students consider themselves to not be of good emotional health is one indicator. The high number of teen suicides is another. Obviously, anyone unable to feel motivated about life cannot possibly be motivated about academics.

The four remaining factors, though significant, are minor in comparison to the first two. Grade inflation, financial pressure, uncertainty about what it means to be an engineer, and cheating each rated as the number one harmful factor for 14.1% or less of the students. At 29.4%, financial pressures proved to be the least harmful deterrent to motivation as judged by our students. Although the cost of a college education is continuing to rise, these students did not generally see that as a major concern.

[image: image1.wmf]Statement Description and Number

Factors 

harmful to 

motivation

Poor high school 

preparation

Financial 

pressures

Grade 

inflation

Others 

cheating

Uncertainty 

as to what 

Engineers do

Uncertainty and 

aimlessness 

about life

(1)

(2)

(3)

(4)

(5)

(6)

Judged as 

most harmful

29.4

11.3

14.1

8.5

10.2

26.0

17.5

9.6

13.0

14.1

22.6

23.2

13.6

16.4

16.9

20.3

17.5

15.8

9.6

16.9

18.6

19.8

24.9

10.2

15.8

16.9

18.1

24.9

15.3

10.2

Judged as 

least harmful

14.1

29.4

18.6

12.4

9.6

14.7

(Values given are in precent of total)

Table 2:  Student rankings of factors affecting motivation


What Can Help

Many educators do not see the classroom as the primary place to encourage students to be motivated and persistent in their studies. Instead, it is assumed university efforts elsewhere will address the problem. Research has shown that involvement by the students, academically and socially on campus, can make a difference [11]. Many researchers in the field stress the benefits of goal setting as a method to motivate. Their studies show that goals can help when they are very specific, are somewhat challenging, are accepted by the individual, and are monitored and assessed by feedback [12].

Others point to the benefits of adjunct study skills courses to help motivate students. Many institutions have requirements for such courses for engineering students considered at risk, with high school grades or pre-entrance exams being the qualifier. At Tennessee Tech, the engineering college has replaced the general university adjunct course for at-risk students with one of its own. The results, however, have been disappointing, with the assessment of the results showing no statistical difference in the academic success of those students who have taken the study skill course and those who have not. Perhaps Dimon, and others researching this area, are correct in their belief that motivation and study skills are difficult to teach unless demonstrated as part of actual course content [13]. Other studies reveal common teaching styles in engineering do not accommodate the particular learning styles of some students. If true, it is quite possible many educators are unintentionally discouraging students who would otherwise develop into very creative engineers [14].

At Tennessee Tech, we have recently developed a theme residence hall for our engineering students.  It is hoped this allows them to enjoy a sense of community while helping build a social and academic support mechanism.  At the very least, students there may easily reach out to their peers for friendship and social intercourse. It is perhaps in such an environment that students will mature and strengthen emotionally, and perhaps even find answers to some of the life questions troubling so many. 

Research has also shown professors can play a key role in motivating students to improve their study behavior. One of the strongest predictors of success in motivating change involves listening to, and reflecting on, the students statements and feelings in a warm, supportive, non-judgmental and attentive manner [15]. This suggests many of us as educators might influence the lives of our students by scheduling a private, supportive conference to discuss their motivation, and offer suggestions and encouragement
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